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Al RCRAFT PASSENGER SEATI NG ARRANGEMENT

Technical Field

The present invention relates to an aircraft passenger
seating arrangenent, and to an aircraft passenger seat

assenbly for use in such a passenger seating arrangenent.

Background of the Invention

Aircraft seating arrangenents in which seat units face in
a direction parallel to the longitudinal axis of the aircraft,
and are arranged in-line with one another are well known and
are still commonly found in econony class seating. Various
seating arrangenents that seek to nore efficiently pack seat
units have been suggested. |In recent years, there has been a
particul ar focus towards efficiently packing convertible seat
units that have both a seat configuration, and a bed
configuration. These convertible seat units are typically
provi ded in business class or first class cabins of an
aircraft. In the seat configuration, the seat unit typically
provides a relatively upright seat, whereas in the bed
configuration, the seat unit tends to forma substantially
pl anar surface for supporting the passenger. The seat units
shown in GB2326824 (British Airways) and W03013903 (Virgin
Atl antic) are exanples of such convertible seat units (often
referred to as having ‘lie-flat’ seats) that have both a seat
configuration, and a flat-bed configuration which offers
i nproved confort over a reclined seat. Lie-flat seats have
been increasingly popular over the |ast decade or so.

(B2326824 and WD03013903 nenti oned above are exanpl es of
so-cal | ed herringbone arrangenments in which the seats are at

an angle to the longitudinal axis of the aircraft. By angling
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the seat units in such a way, the packing efficiency nay be
i ncreased. Sone exanpl es of other suggested seating
arrangenents are described bel ow

US 7,918,504 (Thonpson) discloses an aircraft cabin in
which there are rows of seat units, each unit having a forward
facing lie-flat seat that faces in a direction parallel to the
| ongi tudi nal axis of the cabin. Successive rows of seats are
staggered in a transverse direction such that a console
bet ween two seat units in one row, is directly in front of a
seat unit in the row behind. The consol e provides an encl osed
foot-well for that rear seat unit.

WO 2009/ 073244 (BE Aerospace) discloses an aircraft cabin
in which pairs of seat units are angled outwardly to the
| ongi tudi nal axis of the cabin by about 15 degrees. As with
US 7,918,504 the feet of a passenger in one seat unit may be
acconmodated in a foot-well that is |ocated between the two
seat units in the rowin front.

W00021831 (British Airways) discloses a seating
arrangenment in which the seats are all orientated parallel to
the longitudinal axis of the aircraft and in-line with the
seat units of the adjacent row. However, pairs of
nei ghbouring seat units in a row face in opposite directions.
When converted into a bed configuration, the |l egs of an
occupant of one seat may be placed in an extension space that
extends over the seating space of the adjacent (oppositely
facing) seat. WX007072045 di scloses a sim |l ar arrangenent of
rows of in-line seat units that face opposite directions.

Privacy and the clear ownership of personal space are
becom ng an increasingly inportant issue with passengers.
Wi | st many of the above-nentioned arrangenents nay inprove
t he packing efficiency of the seat units, they may afford
relatively low levels of privacy. 1In particular, where the

seat unit are arranged in rows of two or nore adjacent seats,
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t he passenger of a non-aisle-seat tends to need to step over
part of the adjacent seat unit (e.g. part of the flat bed when
the seat is in a bed configuration) in order to access/exit
their seat unit. This can detrinentally affect the feeling of
privacy and personal space for the passengers in one or both
of the relevant seat units. Some arrangenents have been
proposed that increase the personal space available (for
exanpl e by having the seat units far apart). W0R2011/141134
(Recaro) discloses an arrangenent of spaced-apart groups of
seats, in which each group has a central seat unit that is
offset with respect to at |east one adjacent outer seat unit;
as a result of this offset the central seat unit has obstacle
free access to at |east one cabin aisle. Such arrangenents
tend to cone at the cost of the packing efficiency being
reduced. It is desirable to increase the feeling of privacy
and personal space for the passengers, but wthout
detrinentally affecting, and nore preferably whilst inproving,

t he packing efficiency of the seating.

Summary of the | nvention

According to a first aspect of the invention, there is
provi ded a passenger seating arrangenent in an aircraft cabin,
the seating arrangenent conprising a plurality, and nore
preferably a multiplicity, of pairs of seat units, the pairs
of seat units being | ocated directly behind one anot her,

each seat unit having a | ongitudinal axis, and each pair of
seat units conprising an aisle-seat unit bordering an aisle to
one side, and a non-aisle-seat unit positioned to the other
side of the aisle-seat unit, and

wherein the | ongitudinal axes of the non-aisle-seat units
are arranged in-line with one another, and the | ongitudi nal
axis of the aisle-seat unit of each pair of seat units is
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angled relative to the |ongitudinal axis of the non-aisle-seat
unit, so as to provide a passenger access path linking the
non- ai sl e-seat unit of a pair, with the aisle. The present

i nvention recogni ses that by having the non-aisle-seat units
in-line, but the aisle-seat units angled in the clained
manner, a passenger access path linking the non-aisle-seat
unit with the aisle can be provided. The passenger access
path preferably does not intersect the aisle-seat unit,
thereby facilitating a feeling of privacy and personal space
for the passengers.

The passenger access path preferably passes between the
ai sl e-seat units in adjacent rows of pairs of seat units. The
passenger access path nay be defined between the aisle-seat
units in adjacent rows of pairs of seat units. The passenger
access path may be at | east partially defined between a first
end of one aisle-seat unit and the opposing end of another
ai sl e-seat unit in the adjacent rows. At |east part of the
passenger access path may be angled relative to the
| ongi tudi nal axis of the non-aisle-seat unit. At |east part
of the passenger access path may be angled such that it is
approximately parallel to the longitudinal axis of the aisle
seat unit.

Each seat unit preferably conprises a head-receiving end
and a foot-receiving end. The sides of the seat unit
preferably extend between the head-receiving end and the foot-
receiving end of the seat unit. The sides of the seat unit
typically extend in a direction generally parallel to the
| ongi tudinal axis of the seat unit.

Each seat unit may conprise a passenger supporting
surface for supporting the passenger during use of the seat
unit. The passenger supporting surface preferably extends
bet ween a foot-receiving end and a head-receiving end. The

passenger supporting surface nay be fornmed froma plurality of
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nmoveabl e passenger bearing el enents (such as a seat pan, back
rest, and leg rest etc.) The passenger supporting surface of
the aisle seat unit and the passenger supporting surface of
the non-aisle-seat unit are preferably the sane |l ength. The
passenger supporting surface of the aisle seat unit and the
passenger supporting surface of the non-aisle-seat unit may be
substantially the same size and shape. In sone enbodi nents of
the invention, the aisle and non-aisle seat units may be the
sanme length. In sone enbodinents of the invention, the aisle
and non-aisle seat units nay be substantially the sane size
and shape. In other enbodinents of the invention, the aisle
and non-aisle seat units nay be a different |ength, size
and/ or shape.

The passenger supporting surface may be associated with a
support structure for supporting the surface above the fl oor
of the aircraft cabin. The support structure may be attached
to the floor of the aircraft cabin. The seat unit preferably
conprises the support structure.

The seat unit may conprise a housing at |east partially
surroundi ng the passenger supporting surface. The housing nmay
i nclude at | east one privacy screen (for exanple around one or
both ends of the passenger supporting surface). The housing
may at | east partially define the shape of the seat unit. The
Il ength of a seat unit will be readily apparent to the skilled
person. In enbodinents in which the housing is present at
both ends of the seat unit, the length of the seat unit (if
not readily apparent) may be defined by the maxi mum di st ance,
in the longitudinal direction, between the opposing parts of
t he housi ng.

The |l ongitudinal axis of the seat unit preferably extends
bet ween the head-receiving end and the foot-receiving end.

The | ongitudinal axis typically extends along the centreline

of the passenger supporting surface (in the |ongitudinal
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direction with respect to that passenger supporting surface).
The | ongi tudi nal axis of the aisle-seat units and/or of the
non- ai sl e-seat units is preferably fixed.

The passenger access path nay adjoin a side of the non-
ai sle seat. |ndeed, enbodinents of the invention may
facilitate a relatively high packing efficiency because a
passenger access space need no | onger be provided between the
adj acent rows of non-aisle-seats; this my allow the non-
ai sl e-seat units to be closely spaced, and preferably arranged
with mniml ‘dead space between them

The aisle-seat unit is sufficiently angled such that a
passenger access path linking the non-aisle-seat unit with the
aisle is provided. The aisle seat units may be arranged such
that, in the absence of the aisle-seat units being so angl ed,
a passenger access path would not be provided. The pitch of
the aisle-seat units nay be | ess than a maxi mum pitch val ue.
The maxi mum pitch value may be equal to the length of each
aisle seat unit plus the mnimumw dth of a pathway for a
passenger to use.

The maxi mum pitch value may be equal to the length of each
aisle seat unit plus 50cm The maxi num pitch val ue nay be
equal to the length of each aisle seat unit plus 30cm The
maxi mum pitch value may be equal to the length of each aisle
seat unit plus 9 inches (22.86cm. The maxi mum pitch val ue
may be equal to the length of each aisle seat unit plus 8
inches (22.86cm. It wll be appreciated that such
arrangenments do not preclude the pitch of the aisle-seat units
being less than or equal to the length of each aisle seat
unit.

The wi dth of the passenger access path may be dependent on
the angle of the aisle-seat units.

The | ongi tudinal axis of the aisle-seat unit of each pair

of seat units nay be angled by at |east 10 degrees relative to
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the |l ongi tudinal axis of the non-aisle-seat unit. The

| ongi tudi nal axis of the aisle-seat unit of each pair of seat
units may be angled by at |east 15 degrees, relative to the

| ongi tudinal axis of the non-aisle-seat unit. The

| ongi tudi nal axis of the aisle-seat unit of each pair of seat
units is preferably angled by an acute angle relative to the
| ongi tudi nal axis of the non-aisle-seat unit. The

| ongi tudi nal axis of the aisle-seat unit of each pair of seat
units may be angled by 45 degrees or less relative to the

| ongi tudi nal axis of the non-aisle-seat unit.

The | ongi tudi nal axes of the non-aisle-seat units are
preferably substantially parallel to the |ongitudinal axis of
the cabin. The longitudinal axis of the non-aisle-seat units
may be parallel to the longitudinal axis of the aircraft
cabi n.

As nentioned above, since the arrangenent of the present
invention facilitates a passenger access path |inking the non-
aisle-seat unit with the aisle, the need to provide space
bet ween adj acent rows of non-aisle seat units (for exanple in
whi ch the passenger of the non-aisle-seat would be able to
manoeuvre hinself onto the seat unit) is reduced or even
removed. The distance (in the |ongitudinal direction) between
adj acent rows of non-aisle seat units is preferably |less than
the m ninmumw dth of a pathway for a passenger to use.

The di stance between adj acent rows of non-aisle seat
units may be | ess than 50cm and nore preferably |ess than
30cm The di stance between adjacent rows of non-aisle seat
units may be 9 inches (22.86c¢cn) or less. The distance between
adj acent rows of non-aisle seat units nmay be 8 inches
(20.32cnm) or less. The non-aisle seat units may be arranged
substantially wi thout any spacing between them The pitch of
t he non-aisle-seat units may be | ess than, or substantially

equal to, the length of the non-aisle-seat units. For
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exanpl e, in sone enbodi nents the non-aisle-seat units may be
arranged substantially end-to-end. |n other enbodinents the
non-ai sl e seat units may overl ap one-anot her (for exanple the
| eg-receiving end of one non-aisle seat unit may be | ocated
underneath the head-receiving end of the non-aisle seat unit
intherowin front). By providing an arrangenent in which

t he non-aisle-seat units are arranged cl ose together (or

overl appi ng), the anount of “dead space” between the seat
units in each row can be mnimsed, resulting in especially
ef ficient packing. Indeed, in enbodinments of the present
invention, there may only need to be such “dead space” in the
front or rear row of seat units in a colum.

In principle, the present invention nmay be applicable to
any type of seat unit. For exanple the seat units may be
configurabl e between an upright seat configuration and a
reclined seat configuration such as those seat units often
found in econony class. |In such enbodi nents, the seat unit
typically conprises a passenger supporting surface and a
support structure but is less likely to conprise a housing,
especially at the foot-receiving end of the passenger
supporting surface. It wll be appreciated that the | ength of
the seat unit (if not readily apparent) may be defined by the
di stance between the maxi num forenost and maxi mum r ear nost
extent of the seat unit in any of these configurations.

The present invention may be especially beneficial for
seat units that are arranged to be configurabl e between a seat
and a bed. Each seat unit may be confi gurabl e between a
seating configuration and a bed, nore preferably a fl at-bed,
configuration. Each seat unit nay conprise one or nore
noveabl e el enments that formpart of a seating surface in the
seat configuration and formpart of a bed surface in the bed
configuration. The noveable elenents nay formthe passenger

supporting surface.
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At | east one of the seat units, and nore preferably the
passenger supporting surface of the seat unit, at at |east one
end, and preferably both ends, nay be narrower than at the
centre. For exanple, the end(s) of the seat units may be
relatively narrow as a result of a step change in width, or
may be tapered (for exanple into a curved, triangular, or
trapezoi dal shape). By shaping the seat unit, and/or
passenger supporting surfaces, in any of the above-nentioned
ways, the seat units may be arranged in a relatively space
efficient manner. In particular, these enbodi nents of the
i nvention recognise that the full width of the seat unit is
not necessary at its ends (due to the narrowness of a
passenger’s head and feet), and by narrowing the seat unit in
at | east one of these ends for an angled aisle seat unit, the
unit need not protrude as far into the aisle. Alternatively
or additionally, part of the angled aisle seat unit may be
recei ved adjacent the narrow region of the non-ai sl e-seat
unit, thereby also reducing the total width of the pair of
units.

The seat units within each pair of seat units may be
shaped to tessellate with each other. Each pair of seat units
may be arranged to tessellate with the non-aisle-seat unit of
the pair of seat units behind.

The aisle-seat unit in each pair of seat units nay be
of fset fromthe non-aisle-seat unit, such that the aisle-seat
unit extends, or is extendable, beyond one end of the non-
aisle-seat unit. Ofset between the aisle and non-aisle seat
units may be desirable in sone enbodi nents (for exanple to set
t he | ongi tudi nal position of the passenger access path,
relative to the non-aisle seat unit). There nay be a notional
space envel ope extending outwardly either side of the non-
ai sl e-seat in each pair, said space envel ope having a | ength

equal to the length of the non-aisle-seat unit. Mre than 50%
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of the length of the respective aisle-seat unit may be
contained within that space envel ope. |In sone enbodi nents, at
| east 60% at |east 65%or even at |east75% of the |ength of
the respective aisle-seat unit may be contained within that
space envel ope. |In sonme enbodi ments of the invention, over
80% of the length of the aisle-seat unit may be contai ned

wi thin that space envel ope.

I n sone enbodi ments of the invention, the aisle seat unit
may extend, or be extendabl e, beyond one end of the non-aisle-
seat unit (i.e. in the longitudinal direction), but not
necessarily into the space behind it. |In other enbodi nents of
the invention, a notional space envel ope, having a wi dth
corresponding to the maxi mrum wi dth of the non-aisle-seat unit,
may extend either end of each non-aisle-seat unit. The aisle-
seat unit may be arranged to extend, or be extendable, into
sai d notional space envel ope of the respective non-aisle-seat
unit. The passenger supporting surface of the aisle-seat unit
may be arranged to extend into a notional space envel ope
having a width corresponding to the maxi numw dth of the
passenger supporting surface of the non-aisle-seat unit, and
extending either end of that non-aisle-seat unit. These
arrangenments have been found to provide a particularly
efficient use of space because sone of the length of the
ai sl e-seat unit (such as the foot or head receiving end) may
be accommopdated in the space behind the non-aisle-seat unit,

t hereby reducing the overall width of the pair of seat units.

I n some enbodi nents of the invention, part of the seat
unit may be permanently present in the space behind the non-
ai sle-seat unit (i.e. the part extends into that space). For
exanpl e, in sone enbodi nents of the invention part of a fixed
ottoman, or a shroud, may extend into the space. This is
especially the case (but not necessarily exclusively so) for

lie-flat seat units. | n other enbodi nents of the invention,
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each seat unit may conprise one or nore noveabl e el enents that
are extendable into the space, for exanple when the seat unit
noves froma seating configuration to a reclined or bed
configuration, part of the seat unit may nove into the space.
In some enbodi ments of the invention, the foot-receiving
end of the seat unit may be open-topped. The foot-receiving
end of the seat unit may conprise an open-topped ottoman. In
ot her enbodi nents of the invention the foot-receiving end of
the seat unit, especially the non-aisle-seat unit, may be
covered. For exanple the foot receiving end nay be received
in part of the seat unit in the rowin front. In other
enbodi ments, the foot receiving end nay be covered by an
ancillary support surface. The ancillary support surface may
be for use by a passenger in the adjacent seat unit, for
exanple as a table or alike.

Al'l the non-aisle-seat units preferably face in the sane
direction. For exanple the non-aisle-seat units nmay be
forward facing. Al the aisle-seat units preferably face in
the same direction (which nmay or may not be the sane direction
that the non-aisle-seat units face). Each of the pairs of
seat units may be substantially identical.

I n sone enbodi ments of the invention, the aisle- and the
non- ai sl e- seat units are substantially forward facing. In
such enbodi nents, the aisle-seat units are preferably angl ed
outwardly relative to the non-aisle-seat units. The head-
receiving ends of the seat units in each pair nmay be proxi nal
to one another, and the foot-receiving ends of the seat units
in each pair may be distal fromone another. The parts of the
ai sl e-seat unit bordering the aisle (for exanple the ottonan)
are preferably at a height fromthe floor of Iess than the
maxi mum hei ght permtted by the FAA regul ations (currently 25
i nches (~635mm)) for a mninumaisle width (currently no | ess
than 15 inches (~381m)). In enbodinments in which the aisle-
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seat unit is angled such that the (typically w der) head-
receiving ends of the seat units in each pair are proxinmal to
one another, and the foot-receiving ends of the seat units in
each pair are distal fromone another, enables the relatively
| ow parts of the aisle seat unit (for exanple the ottoman) to
border the aisle, therefore permtting a relatively narrow
aisle width. The seat unit may conprise a table surface for
use by the passenger. The table surface may borders the aisle
and is preferably | ess than the maxi num hei ght permtted by
the FAA regul ations for a m ninum aisle w dth.

I n sone enbodi ments of the invention, the aisle- and the
non- ai sl e- seat units face in opposite directions. In such
enbodi ments the aisle-seat units may be angled i nwardly
relative to the non-aisle-seat units. The head-receiving end
of the non-aisle-seat unit nay be proximal to the foot-
receiving end of the aisle-seat unit in each pair. At |east
part of the foot-receiving end (for exanple a foot-receiving
portion) of the aisle-seat unit may extend, or be extendabl e,
into a region behind the non-aisle-seat unit. [In other
enbodi nents the aisle-seat units may be angl ed outwardly
relative to the non-aisle-seat units. The foot-receiving end
of the non-aisle-seat unit may be proximal to the head-
receiving end of the aisle-seat unit in each pair. At |east
part of the head-receiving end (for exanple a head-receiving
portion) of the aisle-seat unit may extend, or be extendabl e,
into a region behind the non-aisle-seat unit.

The aircraft cabin may conprise a plurality of colums of
t he seating arrangenent described herein. The aisle may be a
central aisle extending along the centre of the cabin and the
cabin may conprise at least two colums of the seating
arrangenment extending either side of the aisle. The aircraft
cabin may conprise only two colums of the seating arrangenent

extending either side of a central aisle (a 2-2



- 13 —

configuration). This nay be especially beneficial on narrow
bodied aircraft. The pairs of seat units nmay be adjacent an
aircraft sidewall. The cabin conprising such seat units may
be in a 2-2 configuration. The cabin conprising such seat
units may be in a 2-X-2 configuration.

The aircraft cabin may conprise two colums of the seating
arrangenent extending either side of a central columm of seat
units (for exanple a 2-X-2 configuration). These arrangenents
may be nore beneficial on w de-bodied aircraft. The central
colum of seats may, in principle be forned of any type of
seating arrangenent. More preferably however, the central
colum conprises a seating arrangenent according to the
present invention. In enbodinents of the invention in which
each row in the central colum conprises 3 or 4 seats, the
non- ai sl e-seat units may be in the centre of the centre colum
and the aisle-seat units are on the outside of the colum. In
anot her enbodi rent of the invention, each rowin the central
colum conprises only a pair of seat units as described
herein. Although, in that enbodi nent, both seat units in the
pair of seat units border the aisle, it may be beneficial to
still use such a seating arrangenent because of the space
savi ng advant ages descri bed herein and for consistency of the
seating configuration. The seat units in the cabin are
preferably substantially symetrical about the |ongitudinal
axis of the cabin.

Passenger access paths are preferably provided to link the
non-ai sl e-seat unit of each pair, with the aisle. However, in
sone enbodi nents of the invention, a passenger access path may
be provided to link the non-aisle-seat unit of only one, or
sone, of the pairs, with the aisle. For exanple, in sone
enbodi ments of a X-3-X configuration, the pair of seat units
down one side of the central colum could only have a

passenger access path to the adjacent aisle on alternate pairs
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of units; for the alternate units which do not have a
passenger access path fromthat side, a path to the non-aisle-
seat unit nmay be provided on the other side of the central
colum fromthe other aisle. 1In preferred enbodi nents of such
arrangenents, the aisle-seat units are still angled, but the
space that woul d have been t he passenger access path may

i nstead be occupied. For exanple it may be fitted with

addi tional cabin furniture such as a table top.

According to another aspect of the invention, there is
provi ded a seating assenbly for use in the seating arrangenent
in the aircraft cabin as described herein. The seating
assenbly may conprise a pair of seat units, each seat unit
having a longitudinal axis, and the pair of seat units
conprising a first seat unit for bordering an aisle to one
side, and a second seat unit positioned to the other side of
the first seat unit, and

wherein the second seat unit is adapted to be installed in
the cabin such that the |longitudinal axis of the second seat
unit is in-line with the longitudinal axis of a second seat
unit of a corresponding seat assenbly in an row directly
behi nd the seat assenbly,

and the longitudinal axis of the first seat unit is angled
relative to the |longitudinal axis of the second seat unit for
provi di ng a passenger access path for |inking the second seat
unit with the aisle.

According to another aspect of the invention, there is
provi ded a passenger seating arrangenent in an aircraft cabin,
the seating arrangenent conprising a pair of seat units,

each seat unit having a | ongitudinal axis, and each pair of
seat units conprising a first seat unit and a second seat unit
positioned to one side of first seat unit. The | ongitudinal
axis of the second seat unit may be substantially parallel to

the |l ongi tudinal axis of the cabin. The |ongitudinal axis of
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the first seat unit is angled relative to the second seat

unit. The cabin may conprise a plurality of such pairs of
seat units, the pairs of seat units being |located directly
behi nd one another. The |ongitudinal axes of the second seat
units may be parallel with one another. The |ongitudinal axes
of the second seat units nay be substantially in-line with one
another. Alternatively, the longitudinal axes of the second
seat units may be parallel but not in-line with one another.
The first seat unit may border an aisle to one side. The
second seat unit may be positioned to the other side of the

ai sl e-seat unit. The second seat unit may be angled so as to
provi de a passenger access path linking the first seat unit
with the aisle.

According to yet another aspect of the invention, there is
provi ded an arrangenent in an aircraft cabin, the seating
arrangenment conprising a first colum of seat units and a
second colum of seat units adjacent thereto,

the first columm of seat units conprising a plurality of
seat units arranged in-line with one another. There may be
substantially no spacing between the seat units. The second
colum of seat units may conprise a plurality of seat units
angled to the longitudinal axis of the first colum. A
passenger access path nmay pass between each of the seat units
in the second colum to link the first colum wth the other
side of the second col um.

According to yet another aspect of the invention, there is
provi ded an arrangenent in an aircraft cabin, the seating
arrangenment conprising a first colum of seat units and second
and third colums of seat units either side thereof and
adj acent thereto, the second and third columms of seat units
each being bordered by the first colum on one side and a
respective aisle on the other side. The first columm of seat

units conprises a plurality of seat units arranged in-line
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with one another. The second colum of seat units conprises a
plurality of seat units angled to the |ongitudinal axis of the
first colum, and the third columm of seat units conprise a
plurality of seat units angled to the |ongitudinal axis of the
first columm in the opposite sense. A passenger access path
passes between alternate seat units in the second colum to
link the first colum with the aisle adjacent to the second
colum. A passenger access path passes between alternate seat
units in the third colum to link the first colum with the

ai sl e adjacent to the third colum. The passenger access
paths in the second and third colums are preferably offset
fromone another in the |longitudinal direction. The offset
may be substantially equal to the pitch of a non-aisle-seat
unit.

It will be appreciated that any features described with
reference to one aspect of the invention are equally
applicable to any other aspect of the invention, and vice
versa. It wll also be appreciated that reference above to
one or nore features of a seat unit may be applicable to any
or all of the seat units described herein.

Description of the Draw ngs

Vari ous enbodi nents of the invention will now be
descri bed, by way of exanple only, with reference to the
acconpanyi ng schemati c draw ngs of which:

Figure la is a plan view of a seating arrangenent
according to a first enbodi nent of the invention;

Figure 1b is a plan view of two of the seating assenblies
in Figure 1la;

Figure 2a is a plan view of a seating arrangenent

according to a second enbodi ment of the invention;
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Figure 2b is a plan view of three of the seating
assenblies in Figure 2a;

Figure 3a is a plan view of a seating arrangenent
according to a third enbodi nent of the invention;

Figure 3b is a plan view of three of the seating
assenblies in Figure 3a;

Figure 4a is a plan view of a seating arrangenent
according to a fourth enbodi mrent of the invention;

Figure 4b is a plan view of a seating arrangenent
according to a variant of the fourth enbodi nent of the
i nventi on;

Figure 5a is a plan view of a seating arrangenent

according to a fifth enbodi nent of the invention;

Figure 5b is a plan view of two of the seating assenblies

in Figure b5a;

Figure 6a is a plan view of a seating arrangenent
according to a sixth enbodi nent of the invention;

Figure 6b is a plan view of three of the seating
assenblies in Figure 6a;

Figure 7a is a plan view of a seating arrangenent
according to a seventh enbodi nent of the invention;

Figure 7b is a plan view of three of the seating
assenblies in Figure 7a;

Figure 8a is a plan view of a seating arrangenent
according to an eighth enbodi nent of the invention;

Figure 9a is a plan view of a seating arrangenent
according to a ninth enbodi nent of the invention;

Figure 9b is a plan view of two of the seating assenblies

in Figure 9a;
Figure 10a is a plan view of a seating arrangenent
according to a tenth enbodi nent of the invention;
Figure 10b is a plan view of three of the seating

assenblies in Figure 10a;
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Figure 11la is a plan view of a seating arrangenent
according to an el eventh enbodi nent of the invention;

Figure 11b is a plan view of three of the seating
assenblies in Figure 1la;

Figure 12 is a plan view of a seating arrangenent
according to a twelfth enbodi ment of the invention;

Figure 13 is a plan view of a seating arrangenent
according to anot her enbodi nent of the invention;

Figure 14 is a plan view of a seating arrangenent
according to yet another enbodi ment of the invention;

Figure 15 is a plan view of part of a seating arrangenent
according to anot her enbodi nent of the invention;

Figure 16 is a plan view of a seating arrangenent
according to an enbodi ment of the invention in which the seat
units are configurable between a seating configuration and a
reclined (but not lie-flat) configuration; and

Figures 17 and 18 are two further enbodi nents in which
the seat units are configurable between a seating
configuration and a reclined (but not lie-flat) configuration.

Det ai | ed Descri ption

Figure la shows a plan view of a seating arrangenent
according to a first enbodi nent of the invention, and Figure
1b shows a pair of seating units fromone side of the aisle in
i solation. The seating arrangenent of the first enbodinent is
in an aircraft cabin 1 (partially shown) of a narrow body
aircraft. The seating arrangenent in Figure la is a 2-2
formati on and conprises two columms C of seat units, extending
either side of a central aisle 3. Each colum C conprises
pairs of seat units 5 |ocated directly behind one another in

adj acent rows R
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Each pair of seat units 5 conprises an aisle-seat unit 7
whi ch borders the aisle 3 to one side, and a non-ai sl e-seat
unit 9 to the other side. The structure of each seat unit 7,
9 is broadly identical. For clarity, many of the features
descri bed bel ow are only | abelled on the right-hand image in
Figure 1b; however, the sane |abelling applies to the other
seat units shown in the acconpanyi ng Figures. FEach seat unit
7, 9 has a head-receiving end 11 and an opposi ng foot
receiving end 13. Each seat unit conprises a passenger
supporting surface made up of the seat back, head rest, seat
pan and ottoman. The seat back and head-rest 15 of the seat
in the seat unit 7, 9, and the shroud 17 extendi ng behi nd
t hese conponents, are |located at the head-receiving end 11
The foot-receiving end 13 conprises a fixed ottoman 19. Each
seat unit 7, 9 is configurable between a seating configuration
(in which the seat is in a largely upright orientation and the
passenger is able to sit, for exanple for taxi, take-off and
landing (TTOL)) and a lie-flat bed configuration (in which the
seat forns a flat bed surface extending fromthe headrest 15
to the ottonman 19, on which the passenger may sleep). Lie-
flat seats are well known, and may be operabl e between the two
configurations in a nunber of different ways readily
understood by the skilled person. The present invention may
be applicable to lie-flat seats, and non-lie flat seats,
regardl ess of the exact mechani sm by which the seat units
achieve the two configurations, or the degree to which they
recline.

Each seat unit 7, 9 conprises a longitudinal axis 21
ext endi ng between the head-receiving end 11 and the foot-
receiving end 13 of the seat unit, and substantially bisecting
the seat unit. The longitudinal axis 21 is perpendicular to
the width Wof the seat unit.
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The | ongi tudinal axis 21 of the non-aisle-seat units 9
are substantially aligned with one-another (i.e. are in-line
with one another). Such an arrangenent is space-efficient
with regard to the width of the cabin occupied by the non-
ai sle-seat units 9. Moreover, the non-aisle-seat units 9 are
al so positioned end-to-end such that the shroud 17 of one non-
ai sle-seat unit abuts the ottoman 13 of a non-aisle-seat unit
9 in the row R behind. Thus, the pitch of the non-aisle-seat
units (i.e. the distance between successive shrouds) is
substantially equal to the length of the non-aisle-seat units
(i.e. the distance between the shroud and the ottoman); such
an arrangenent is therefore also space-efficient with regard
to the length of the cabin occupied by the non-aisle-seat
units 9 because there is no so-called “dead-space” between the
seat units.

In some seating arrangenents of the prior art, it is
necessary for a non-aisle-seat passenger to step over, or
ot herw se cross, the aisle-seat unit in order to access their
seat. This reduces the feeling of privacy and personal space
for the passengers in both seats. Sone arrangenents have been
suggested to mtigate this problem but they have tended to
cone at the expense of seat packing efficiency (for exanple
the seat units in adjacent rows are spaced apart).

In the first enbodi nent of the invention, the
| ongi tudinal axis 21 of the aisle-seat unit 7 in each pair 5
is angled relative to the longitudinal axis 21 of the non-
ai sl e-seat unit 9 such that a passenger access path (shown by
way of the |ight shaded region in Figure la and a doubl e-
headed arrow 10) is provided to enabl e the non-aisle-seat
passenger to access their seat unit 9 w thout passing across
the aisle-seat unit 7. Such an arrangenent has been found to
i nprove passenger privacy whilst also enabling a relatively

hi gh packing efficiency. 1In particular, the non-aisle-seat
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units 9 are able to be arranged end-to-end (see above) and
“dead space” (shown as a dark shaded region in Figure 1la) is
only present at the ends of each colum C. In this first
enbodi nent of the invention, the pitch of the aisle-seat units
7 (i.e. the distance in the longitudinal direction of the
cabi n between adj acent shrouds) is less than the | ength of
each aisle-seat unit 7 (i.e. the distance along the

| ongi tudinal axis 21 of the seat unit 7, between the shroud
and the ottoman). In other enbodi nents of the invention, the
pitch of the aisle-seat units may be greater than the length
of each aisle-seat unit. For exanple, in another enbodi nent
of the invention, the length of the aisle seat units is 77.53
i nches, but the pitch is 81 inches.

The passenger access path 10 to the non-aisle-seat unit 9
in one pair 5, is defined between the edge of the ottoman 19
of the aisle-seat unit 7 in the pair 5 and the rear surface
of the shroud 17 of the aisle-seat unit 7 in a pair of seat
units 5 inthe rowRin front. This provides a readily
identifiable boundary to the passenger access path.

In the first enbodi nent of the invention, the shrouds 17
of each seat unit are generally rounded and the ai sl e-seat
units 7 are also offset fromthe respective non-ai sl e-seat
unit 9, such that part of the shroud 17 of the aisle-seat unit
7 extends into the region behind the non-aisle-seat unit 9.
The regi on behind the non-aisle-seat is readily identifiable.
In the first enbodi nent of the invention, the region can be
consi dered as being a region extendi ng behind each seat unit
7, 9 along the longitudinal axis 21 of the seat unit, and
having a width corresponding to the maxi rumw dth Wof the
surface of the seat unit on which a passenger i s acconmodat ed
(e.g. the outer width of the arnrests 23). By arranging the
ai sl e-seat units 7 to be angled and al so partly accommodat ed

in the region behind the non-aisle-seat units 9, the
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arrangenent is space-efficient wwth regard to the width of the
cabin occupied by the pairs of seat units 5.

In the first enbodi nent of the invention the aisle-seat
units 7 are angled at 18 degrees to the longitudinal axis 21
of the non-aisle-seat 9. Since the non-aisle-seat units are
al so parallel to the |longitudinal axis 25 of the cabin, the
ai sl e-seat units are also angled at 18 degrees to this cabin
axis. Such an orientation has been found to be sufficient to
provi de above-nenti oned advantages of the invention but does
not require the aisle-seat unit to neet the crashworthi ness
criteria of seats angled above 18 degrees.

In the first enbodi nent of the invention, the seat units
7, 9 are all forward facing and angl ed outwardly with respect
to the longitudinal axis 21 of the non-aisle-seat units 9; the
head-receiving ends 11 of the seat units 7, 9 in each pair 5
are proximal to one another, and the foot-receiving ends 13 of
the seat units 7, 9 in each pair 5 are distal from one
another. The ottoman 19 and a side table 27 of each aisle-
seat unit 7 therefore border the aisle 3. The ottoman 19 and
table 27 are at a height fromthe cabin floor of |ess than 25
i nches (~635mm), enabling the aisle 3 to be relatively narrow
(as low as 15 inches (~381mm)). This can be beneficial in
i ncreasing the seat packing efficiency and/or allow nore width
per seat unit than would otherw se be the case for a w der
ai sl e.

Fi gures 2a and 2b show an arrangenent according to a
second enbodi nent of the invention, on a wi de body aircraft.
The second enbodinent is simlar to the first enbodi nent
except for the differences described bel ow

Firstly, the seating arrangenent of the second enbodi nent
is a 2-4-2 arrangenent in which a central colum C having a
wi dth of four seat units 7, 9 (two pairs of seat units 5)

extends along the longitudinal axis of the cabin 1, with
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aisles 3 extending either side thereof. Each row R of the
central colum C conprises two, inner, seat units 9 formng
the non-aisle-seat units 9 of each pair 5 and two outer aisle-
seat units 7 having |ongitudinal axes 21 angled relative to
the |l ongitudinal axis 21 of the non-aisle-seat units 9 (see
Figure 2b) such that a passenger access path 10 to the non-
aisle-seat unit 9 is provided. In Figure la and subsequent
Fi gures, a passenger access path 10 is, for the sake of
clarity, typically only labelled for one of the pairs of seat
units. It will be appreciated however, that a passenger
access path is, in fact, provided in the correspondi ng gap
bet ween ai sle-seat units in the other pairs of seat units
shown.

The seat units 7, 9 are of a different structure to those
inthe first enbodinment. |In particular, the shrouds 17 of
each seat unit 7, 9 are of a generally trapezoidal shape (in
pl an view) tapering towards the ends of the seat unit. Such
an arrangenent enables the shroud and part of the passenger
receiving portion of the aisles-seat units 7 to be located in
t he regi on behind the non-aisle-seat unit 9, thereby providing
an especially wdth-efficient arrangenent. The ottonan 19 of
the aisle-seat units 7 is also tapered into a trapezoi da
shape to maintain a reasonably w de passenger access route.
The ottoman 19 of the non-aisle-seat unit 9 is generally
rectangul ar and is shaped to closely fit against the shrouds
17 of the pair of seat units 5 in the rowin front (see Figure
2a) such that the seat units tessellate.

The third enbodi nent, shown in Figures 3a and 3b, is
simlar to the second enbodi nent except that it is a 2-3-2
arrangenment in which the central colum C conprises two aisle-
seat-units 7 and a central non-aisle-seat unit 9 (the pairs of
seat units 5 effectively share a common non- ai sl e-seat unit

9). The angling of the longitudinal axis of the aisle-seat
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units 7 creates two access paths 10 to the central non-aisle-
seat unit 9.

Figure 4a shows a fourth enbodi nent of the invention in
whi ch the seat units 7, 9 are arranged in a 2-2-2 formation
The pairs of seat units 5 in the central colum C are
identical in structure to those on the right-hand side of the
cabin. Although the seat units in each row R of the centra
colum of seat units are accessible fromthe surrounding
ai sles 3 (reducing the need for the passenger access path), it
i s advant ageous to provide pair of seat units 5 in accordance
with the invention because of the relatively high seat packing
density provided (see above), and to ensure uniform seating
within the cabin 1.

Figure 4b shows a variant of the fourth enbodi nent of the
invention in which the seat units 7, 9 are arranged in a 2-3-2
formation. The pairs of seat units 5 in the central colum C
are the sane as those in Figure 4a except that adjacent to the
non-ai sl e-seat unit, a further seat unit is also fitted. The
central non-aisle-seat unit in the central colum is
accessible fromthe upper aisle 3 via either a passenger
access path, or (less preferably) by stepping across the
occupant of this further seat unit.

Figures 5a and 5b relate to yet another enbodi nent of the
invention. The structure of the seat units 7, 9 is identical
to those described with respect to the first enbodi nent of the
i nvention. However, in contrast to the first enbodi nent of the
invention, the seat units 7, 9 in each pair of seat units 5
face in opposing directions. Mre specifically, the non-
ai sle-seat units 9 face rearward, and the aisle-seat units 7
face forward. The aisle-seat units 7 are angled inward
relative to the | ongitudinal axis 21 of the non-aisle-seat
unit 9, and are offset fromthe non-aisle-seat unit 9 such

that the ottoman 19 of the aisle-seat unit 7 in a pair 5
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extends into the region behind the non-aisle-seat unit 9 of
that pair 5. A passenger access path for the non-aisle-seat
unit 9 in a pair 6 is defined between the rear of the shroud
17 of the aisle-seat unit 7 in that pair, and an edge of the
ottoman 19 in the aisle-seat unit 7 of the row R behind

Figures 6a to 8 show three further enbodi nents of the
invention. These are 2-4-2, 2-3-2 and 2-2-2 arrangenents that
are broadly equivalent to the correspondi ng arrangenents in
t he enbodi nents of Figures 2a to 4, except that the non-aisle-
seat unit 9 in each pair faces rearward and the ai sl e-seat
units 7 face forward (as descri bed above with respect to
Fi gures 5a and 5b).

Figures 9a and 9b show an arrangenent according to
anot her enbodi ment of the invention. This enbodinent is
simlar to the fifth enbodi nent, expect that the non-aisle-
seat units 9 face forwards, and the aisle-seat units 7 face
rearwards. In common with the fifth enbodi ment, the aisle-
seat units 7 are angled inward relative to the |ongitudina
axis 21 of the non-aisle-seat unit 9, and offset fromthe non-
ai sl e-seat 9 such that the ottoman 19 of the aisle-seat unit 7
in a pair 5 extends into the region behind the non-aisle-seat
unit 9 of that pair 5. A passenger access path for the non-
aisle-seat unit 9 in a pair 5 is defined between the rear of
the shroud 17 of the aisle-seat unit 7 in that pair 5, and an
edge of the ottoman 19 in the aisle-seat unit 7 of the row R
in-front.

Figures 10a to 12 show three further enbodi nents of the
invention. These are 2-4-2, 2-3-2 and 2-2-2 arrangenents that
are broadly equivalent to the correspondi ng arrangenents in
t he enbodi nents of Figures 6a to 8, except that the non-aisle-
seat unit in each pair faces forward and the aisle-seat units
face rearward (as described above with respect to Figures 9a
and 9b).
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Figures 13 and 14 show two variations on the enbodi nent
of Figure 3a. In the enbodinment of Figures 13 and 14, it has
been recogni sed that only one passenger access path need be
provi ded for each of the non-aisle-seat units 9 in the central
colum C. Accordingly, in Figure 13 the space that woul d be
occupi ed by the passenger access path al ong one side of the
central colum is instead filled in and used as a table
surface 29 (that table surface is shown in closely-hashed
lines). Figure 14 shows a preferred enbodi ment in which the
passenger access path is provided between alternate pairs of
seats units 5. This is generally preferred over the
enbodi ment on Figure 13 because it ensures a nore even
di stribution of passengers on each side of the colum when
t hose passengers need to access their seat units.

Figure 15 shows anot her enbodi nent of the invention which
is, again, simlar to that of Figure 3a. However, in the
enbodi ment of Figure 15 the ottonman of the non-aisle-seat 9 is
partially enclosed by virtue of being covered by an ancillary
support surface 31. This ancillary support surface 31 is
useable as a table top by the passenger in the aisle-seat unit
7 (denoted by the arrows in the pairs of seat units that are
adj acent the sidewall in Figure 15). In the central colum of
seat units, both of the aisle-seat units 7 can access the
ancillary surface 31 above the ottoman (denoted by the doubl e-
headed arrow). Each of those seat units 7 also has a noveabl e
screen 33 for selectively providing/preventing access to the
ancillary surface 31. The screen 33, when in place, can act
to screen the passenger in one aisle-seat unit 7 fromthe view
of the passenger in the other aisle-seat unit 7.

Wi | st the above-nenti oned enbodi nents relate to lie-flat
seat units, the present invention nay al so be applicable to
non-lie flat seating, such as reclinable seating. Figure 16

shows a further enbodi nent of the invention. Each seat unit
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7, 9 conprises a seat defining a passenger supporting surface.
The passenger supporting surface conprises a seat back, seat
pan, and leg rest. Side furniture is also provided adj acent
t he passenger supporting surface, such as the triangular side
t abl es shown on the side of each seat unit. Each seat is
reclinable froman upright configuration to a reclined (but
non-lie-flat) configuration in which the seat back reclines
slightly and the leg rest lifts up. |In Figure 16 the seat
units 7, 9 are all shown from above in their upright
configuration. Their maximum forward extent when reclined is
shown by the T-shaped marker on the |ongitudinal axis 21
extendi ng through each seat unit. For the sake of clarity,
the access path 10, and the axis 21 and other parts of the
seat units are not labelled on all the seat units 7, 9 in
Figure 16; nevertheless it will be appreciated that each seat
unit does of course conprise such features.

The length of the seat units is the distance between the
rearnost part of the seat back and the end of the |leg rest,
when the seat is in the reclined configuration (i.e. between
t he back of the seat back and the T-shaped marker). As
visible in Figure 16, the pitch of the seat units is such that
the leg rest of each non-aisle-seat unit 9 when reclined,
extends beneath the seat back of the non-aisle-seat unit 9 in
front. Thus, the pitch of the non-aisle-seat units is |ess
than the length of those units.

In common with the above-nentioned enbodi ments of the
invention that incorporate lie-flat seats, the |ongitudinal
axis 21 of the aisle-seat unit 7 in each pair of units is
angled to the longitudinal axis 21 of the non-aisle-seat unit
9. Thus a passenger access path 10 is provided to enable the
passenger of the non-aisle-seat unit to access the aisle 3
wi t hout undue invasion of the personal space of the passenger

in the aisle-seat unit.
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Figures 17 and 18 show pairs of seat units that are
substantially identical to those in Figure 16, but which are
instead arranged in 2-3-2 and 2-4-2 arrangenents that are
equi valent to those for the lie-flat seat unit in Figures 3a
and 2a respectively.

Wi | st the present invention has been described and
illustrated with reference to particul ar enbodi nents, it wll
be appreciated by those of ordinary skill in the art that the
invention lends itself to many different variations not
specifically illustrated herein. For exanple the aisle-seat
may be angled to the non-aisle-seat at a | esser or greater
angl e than that shown in the Figures.

Where in the foregoing description, integers or elenents
are nenti oned whi ch have known, obvi ous or foreseeable
equi val ents, then such equival ents are herein incorporated as
if individually set forth. Reference should be nmade to the
clainms for determning the true scope of the present
i nvention, which should be construed so as to enconpass any
such equivalents. It wll also be appreciated by the reader
that integers or features of the invention that are descri bed
as preferabl e, advantageous, convenient or the like are
optional and do not Iimt the scope of the independent cl ains.



d ai ns

1. A passenger seating arrangenent in an aircraft cabin,
the seating arrangenent conprising a plurality of pairs of
seat units, the pairs of seat units being |ocated directly
behi nd one anot her,

each seat unit having a longitudinal axis, and each pair of
seat units conprising an aisle-seat unit bordering an aisle to
one side, and a non-aisle-seat unit positioned to the other
side of the aisle-seat unit, and

wherein the | ongitudinal axes of the non-aisle-seat units
are arranged in-line with one another, and the | ongitudi nal
axis of the aisle-seat unit of each pair of seat units is
angled relative to the |ongitudinal axis of the non-aisle-seat
unit, so as to provide a passenger access path |inking the

non- ai sl e-seat unit of a pair, with the aisle.

2. A passenger seating arrangenent according to claim1,
wherein each seat unit is configurable between a seating
configuration and a fl at-bed configuration.

3. A passenger seating arrangenent according to claim1 or
clam 2, wherein the pitch of the non-aisle-seat units is |ess
than, or substantially equal to, the |length of each non-aisle-

seat unit.

4. A passenger seating arrangenent according to any preceding
claim wherein the pitch of the aisle-seat units is |less than
a maxi num pitch val ue, the maxi num pitch val ue being equal to
the length of each aisle seat unit plus the mninumw dth of a

pat hway for a passenger to use.
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5. A passenger seating arrangenent according to any preceding
claim wherein the aisle-seat unit in each pair of seat units
is offset fromthe non-aisle-seat unit, such that the aisle-
seat unit extends, or is extendable, beyond one end of the

non-ai sl e-seat unit.

6. A passenger seating arrangenent according to claimb5,
wherein a notional space envel ope extends outwardly either
side of the non-aisle-seat in each pair, said notional space
envel ope having a length equal to the I ength of the non-aisle-
seat unit, and wherein nore than 50% of the length of the
respective aisle-seat unit is contained within that space

envel ope.

7. A passenger seating arrangenent according to any preceding
claim wherein a notional space envel ope, having a width
corresponding to the maxi mrum wi dth of the non-aisle-seat unit,
extends either end of the non-aisle-seat unit in each pair,
and the respective aisle-seat unit extends, or is extendable,
into said notional space envel ope.

8. A passenger seating arrangenent according to any preceding
claim wherein the passenger access path adjoins a side of the

non-ai sl e-seat unit.

9. A passenger seating arrangenent according to any preceding
claim wherein the aircraft cabin conprises a |ongitudinal
axis and the non-aisle-seat units are orientated substantially
parallel to the |ongitudinal axis.

10. A passenger seating arrangenment according to any precedi ng

clai mwherein the seat units are substantially forward facing
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and the aisle-seat units are angled outwardly relative to the

non-ai sl e-seat units.

11. A passenger seating arrangenent according to any of clains
1to 9, wherein the aisle-seat unit and the non-ai sl e-seat

unit in each pair face in opposite directions.

12. A seating assenbly for use in the aircraft cabin according
to any preceding claim the seating assenbly conprising a pair
of seat units,

each seat unit having a longitudinal axis, and the pair of
seat units conprising a first seat unit for bordering an aisle
to one side, and a second seat unit positioned to the other
side of the first seat unit, and

wherein the second seat unit is adapted to be installed in
the cabin such that the longitudinal axis of the second seat
unit is in-line with the longitudinal axis of a second seat
unit of a corresponding seat assenbly in an row directly
behi nd the seat assenbly,

and the longitudinal axis of the first seat unit is angled
relative to the |longitudinal axis of the second seat unit for
provi di ng a passenger access path for |inking the second seat
unit with the aisle.

13. A passenger seating arrangenent in an aircraft cabin, the
seating arrangenent conprising a pair of seat units,

each seat unit having a | ongitudinal axis, and each pair of
seat units conprising a first seat unit and a second seat unit
positioned to one side of first seat unit, and

wherein the longitudinal axis of the second seat unit is
parallel with the |ongitudinal axis of the cabin and the
| ongi tudinal axis of the first seat unit is angled relative to

the second seat unit.



14. A passenger seating arrangenent in an aircraft cabin, the
seating arrangenent conprising a first columm of seat units
and second and third colums of seat units either side thereof
and adj acent thereto,

wherein the second and third colums of seat units are each
bordered by the first colum on one side and a respective
aisle on the other side,

the first colum of seat units conprises a plurality of
seat units arranged in-line with one another, the second
colum of seat units conprises a plurality of seat units
angled to the longitudinal axis of the first colum in a first
direction, and the third columm of seat units conprise a
plurality of seat units angled to the |ongitudinal axis of the
first columm in the opposite direction,

and wherein a passenger access path passes between
alternate seat units in the second colum to link the first
columm with the aisle adjacent to the second colum and a
passenger access path passes between alternate seat units in
the third colum to link the first colum with the aisle
adj acent to the third col um.

15. A passenger seating arrangenent according to claim 14,
wherei n the passenger access paths in the second and third
colums are offset fromone another in the |ongitudi nal

di recti on.

16. A passenger seating arrangenent according to claim 14 or
15, wherein passenger access paths are only provi ded between

alternate seat units.

17. A passenger seating arrangenent, seat assenbly and seat

unit as described herein with reference to the Figures.



